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ABSTRACT

Booster coordinates are generated in the Machin
centered frame. Transformation from the Booster
centered frame to the AGS and BNL grids are
reviewed, and the coordinates of the Booster with
respect to these frames are tabulated. This up-
dates the AGS Booster coordinates given in the
Booster Design Manual and Booster Technical Note
Number 27.
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I. INTRODUCTION

This note wupdates the coordinates of the Booster, calculated
using VAX version of the Geometry program for the Booster (which we
will refer to as BSTGEO.FOR ). Since the CDC7600 is retired and
no longer available at BNL. The coordinates obtained (given in
Table IT and IIT) agrees with and confirms the previous results (
obtained with the CDC version of this program); with a change in
sextupole coordinates. Since here (e.g. Table I), not only we used
thick 1lens sextupoles of length = .1 m (instead of the thin lens
sextupoles of =zero 1length, previously [ 1 ] used) but also some
corrections was made in the VAX version of BSTGEO.FOR, resulting
in more accuracy (in the calculation) of the sextupole coordinates.

In section II, the booster centered reference system and in
section III the transformation to the AGS and BNL grids are review-
ed. The coordinates of the Booster with respect to these frames
are tabulated with the same element labling conventions we used in
the Booster Design Manual to facilitate the updating of the Design
Manual.

Additionally, reference angle Alpha is defined in section IV;
monuments and markers are discussed in section V, and magnet
missaligrmment errors and closed orbit corrections are given in a
subsequent note.

Alternatively, the Booster coordinates were generated using the
program MAD { 3 ]; and the result obtained [ 5 ] agree and confirm the
result we obtained with program BSTGEO.FCR, given in Tables II and III.

Figures 1 - 7 are also included, showing angle Alpha, AGS and
the proposed ISABEL Markers (on the magnets) and the layout of the
Booster and relative position of the labling convention of the Booster
lattic [ 4 ] and its superperiods.

IT. BOOSTER CENTERED REFERENCE SYSTEM

The coordinates of the Booster lattice [ 4 ] in the Booster
centered reference system, (with East (as X) and North (as Y) axes
where the length is measured in meters) were generated in two ways
on the VAX780; (Assuming that the magnets have sharp edges where the
field becomes zero.)

1) With program MAD versions 4.03 and 6 (both versions
produced the same results [5]);

2) Using tape 15 of program SYNCH [ 7 ] and BSTGEO.FOR.

The values listed in Table II and III corresponds to the coordin-



Page 4

ates of the apex of the dipoles and centers of the quadrupoles and
sextupoles in the Booster centered frame and the AGS grid respectively.

These coordinates (given in Tables IT and III) agrees with and confirm
our previous results [1, 5], we obtained with a CDC - version of the

Geometry program [ 2 ].

In the present calculation (shown in Table I) we used thick lens
sextupoles of length .1 m; whereas in reference [ 5 ] thin lens sextu-
poles of zero length were assumed.

The transformation from the Booster centered reference system to
the AGS and BNL grids are reviewed in the next section.
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ITT. TRANSFER OF COORDINATES TO AGS AND BNL GRIDS

Following is an overview of the transformation from the
Booster centered frame of reference to that of AGS and BNL
grids asuuming that the axes of the Booster centered coord-
inate system are parallel to those of I) AGS and II) BNL
grids. This transformations which was included in our pre-
vious notes [1] remain unchanged although the coordinates
given in Tables I-III updates the the previous values given
in Ref. [1].

Note, the X and Y are the x and y distances expressed
in the Booster coodinate system. Where the E (EAST) and N
(North) coordinates and EO and NO are the the coordinates of
the Booster in the AGS [E(inch),N(inch)] and BNL [E(feet),N(
feet)] grids respectively.

I.  AGS GRID
E(inch) = E0 (inch) + X (inch)
AGS BST
N(inch) = NO (inch) + Y (inch)
AGS BST
with EO (inch) = 1,148.88 and NO (inch) = 15,459.36
AGS AGS

IT. BNL: GRID

E(feet) = EO (feet) + X (feet)
BNL BST
N(feet) = NO (feet) + Y (feet)

BNL BST

With EO (feet) = 98,517.19 and NO (feet) = 102,438.28
BNL BNL

Values of EO and NO were obtained from P. Mohn [4], Note that the
origins of the two systems are different and the conversion factor
used is 2.54 aw/inch).
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IV. Reference Angle o<

pua——

Argle Alpha (o4) is the angle between the x-axis (east) and the

line joining the center of the Booster to the point between F8 and Al

superperiods (where o< = 0.161765 radians, see Figures 1 and 2).

This reference angle is used to preserve the AGS system of labeling,
that the quadrupole following the dipole gets its name from that

dipole.
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V. ON THE MONUMENTS AND THE MARKERS

Al T Aarrines 3 Y m 1
Following arc the information I haw

the monuments for the Booster ring:

Base line and bench mark survey control will be established
by the AGS - Survey Group. From this (field control) the

contractor will establish working points in the field for the
Booster conventional construction (Tunnel}.

At the completion of this construction permanent monuments will

—————— S

be established throughout the tunnel by BNL - AGS survey Group.

Thus, the surveyers are to determine the number and locations of the
monuments around the ring.

Further, we recommend and note that the decesion on the locations
of the markers on the magnets should be made such that cables and equ-
ipments would not interfere with markers visibility. Possible schemes
would be similar to those used in AGS (e.g. Figure 3) or that which was
proposed for ISABEL (e.g. Figure 4), [6].

FIGURE 3 ; SAMPLE AGS MARKERS
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VI. CONCLUSION

The coordinates of the Booster were generated. The result obtained
agree with and confirms our previous calculation given in the Booster
Design Manual with a change in the coordinates of the sextupoles. The
transformations from the Booster centered reference system to AGS and BNL
grids was reviewed and the coordinates of the apex of the dipoles and
centers of the quadrupoles and sextupoles in these referece frames are
tabulated.

] 7 Do Dt mar Ma~liamd a1l Aadba NAa 97 armde Deaacdare Neacdmere Masarin
L. L. DAL 7 DS LT, X u wal INULE INU. &7 Aikl, DAAJOLCLD Ucaulg Al iUl «
b3 nv-.,nn—ﬂ Ty was Act el FAar TAADDT (T M1y ) NArr mAads €33 £
Lo Uriginarily was Gesignea IO sonantas (. LoUralc) . NOW MCG1T18G 10X
f .
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3. F. C. Iselin CERN, Geneva, Switzerland, Principle author of program

January 1986.
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Z. Parsa, AGS Booster Survey and lattice Parameters with Program MAD;

Booster Technical Note No. 99; November 1987.

Information received from F. Dell.

Program SYNCH is available in BNIDAG: :DUAO: [PARSA1.SYNCH] DIRECTORY.
A. Garren, Principal author, SSC Central Design Group, Berkeley

California.

We would like to thank E. Courant, F. Dell, P. Mohn and
S. Tepikian for information and discussions.
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